Studies on the mechanism of selective retention of porphyrins and metalloporphyrins by cancer cells.
Comparative studies of the toxicity, stability, and retention of the water-soluble porphyrin, tetraphenylporphyrin sulfonate (TPPS), and its complex with Mn(III), have been made with the human breast cancer cell line MCF-7 wild type, and an adriamycin-resistant line derived from it, termed AdrR. Based on growth inhibition, we determined the maximum non-toxic concentration of MnTPPS tolerated by these cells. The integrity of MnTPPS in vitro was investigated by fluorescence microscopy, and we found that there is very little dissociation of MnTPPS within these cells within 4 days. We report novel proton magnetic resonance relaxation measurements of the bulk water of cells in a gel matrix undergoing perfusion. A slightly greater net uptake of MnTPPS in the wild-type cells was observed compared to AdrR; however, there was no significant difference in retention of MnTPPS. These results indicate that over a period of several hours the mechanism of selective retention of these compounds in tumour cells is not due to specific interaction with heme-binding protein, of which there is enhanced expression in the resistant cells. The fact that the net rate of washout of MnTPPS is approximately the same as the net rate of uptake also appears to eliminate compartmentalization or enzymatic modification of MnTPPS within these cells.